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(5 4) aa gAi a xi a J ig g a ^ sa g 



^ SXh SAI Sxl * ^|^oj Jii £ qj ^ I- Oil AH »«8hte 2g§I Ail § SHI L\0[J\ DIAil 

ajziais assfe/H sggeis sa^s x-j|>j8^ Ail s §y ^ Hisea. 

^2! OHJBf. DIAil ai^OII HJ6H iM^^o^ *||>p^6fH^ S3 ££M ^H^A|3|H, 

#31 ££jg£ ^S0| MtiSCL L[0\D[ SI MBI8MI £JH^ HI4> »£| SfllJE MflBQ. 

£2 



£ 1B BJEH 9H0HHS MAE ( M i xed Acid Etchant)^ 53 EAIS I1£HS, 

£ 2£r ^I0| IHS s ohgon ojs[ Ai2| ££<g^ *|2je *oj S3 i£M £A|S Zl£HS0|Q. 

a>g^ £M//# - 



g ggo a ^ SAI Sxl2f 9| &s oj x-jjg gj a«2| ^^MOil ^§1 51^^, 2Cf ^AiloMI^ SAI 
§xl, «UI * BJEfll 3I&S2I *il£ §y 3hSA| Si, Si0 2 #2| 2§IiI All 9, U0PI- DIAil ±|2t» 

^^mi ssMeie x-ii»a^ aii§ K sggon »e 201a. 

2ie 2Xf sai gxiu 3ieg2i an 2 sa ^saioii^ aii§ §y ^ g§i ea. oils ^ch a» 

SAI gxlg g=!£!^(CRT)2] lil^ g§8 10-18%°! Msl^^^ AII3S D\ 2 Cf§ HH^ LH^£| 

^2 £5, iJ£^l £5, sh^ ^D|fe gst, ei^oj LHS m<£ £5, DHUa- S^SJ SB, 

SIS ^2 £5, ^3 ?-]# , ggj ft! HH^IB >l£i Qm HHy £l¥ 3ii ^xl^il BO. 2I¥ 3H 

isc ln 2 0 3 , Sb 2 0 3 , Sn0 2 , Si0 2 ^ Ol^OiX^ ?±°D\ , 01 3Ue|£J §^20il 1-2% gs}4^<^ mS i¥2 
^al^^Sfeog HI^S^I ^^SOil^ 10-30% If2ISf44:^^£e 

^^^Oilfe Ce0 2 ^ 2Dh6^ g§i ifig 6MI BQ . 

5Ee[ SXI- SAI §x|g iiei LCD^AI Ail§ d|^3eHHI gg^Oil g§0| 5&EI^PI, QIS 

JIB 2 2 Oil ^|2|2J ^^^M %S6f^r S0| DH^ efi6FOI 01^ S^'^OI Q^£J^ S§0| 

a. 
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LCD2J S) &j2|6H0Hf sjetSI §??0|| Kim ^<%°i XH^OIIS S^oH 2S, 



»»(SiQz) 


1. H 2 S0 4 :H 2 0 2 (6:1), 120°C 
2.50% HF:H 2 0( 1:100- 1000) 

3. NH 4 0H:H 2 0 2 :H 2 0(1:1:7) SC-1 

4. HCI :H 2 0 2 :H 2 0(1:1:6) SC-2 
R f>4* AHIS 


fl»(SI(h) 


1.40% NH 4 F : 50% HF(7:1) BOE 
2. 40% NH 4 F : 50% HF(7:1) +H 2 0 2 


XISKSiNx) 


H 3 P0 4 :H 2 0(85:1) mS: 
40% NH 4 F : 50% HF(20:1) 



4t?\ All 3 S A|=t2| 2ESS0II fi^Slfe S22Sb, All 3 » ±!2*S2| 51, 4f»¥QtZI2J 
g. ^ eg,* 5§, PgB|0||AH°| ±|2f £!, £g°!|°| 211! * XHe!£!S S 4= SIQ. 

9101 HI XIISAI. 9DOIIHB xH£I5|0| flff SXISAI tiUIS HfiS Shffl , 3 Hl£ I§8 CfM 

S!S-AIIS(11~16.5% gcigsij, 2~3g)-^-l Eh * 3>I3II D\S-m^H-^mm AII3-AIIS(15% gci g 
si). 5S)-Bench 2SI-AH3 (11 ~ 16.5% gci g^, )-3 £-« xH £l( 1200 'C)-A||§( 11-16. 5% gci g^ , 
5S)-2£. 

£PI g§§ 2|g 2gS S! gXH£l SSgOIIAH »4B8hte ciSfefs Hl^ohteGII 01 3^ Hg£ 

2| gciOl AISSCK OlttH 4iAH2| gj e^°i SHI?! SaSQ. LfOPI- 01 if 5)1 HISS *!§ 

3l?fc siioiih xii 5 sggsi ^xHdi g§ gy 5*t°t gsoii aissmi atai. oi^ai ¥*!-£lfe 2 

gfi HI3|8lteGI gci gS!J(2~25%)0l AhgSCf. 

5f^ioii siehi siioimsi m 5 si sg §§§ ublhsicl 
j etaa 21a sls aa 

1. 9i§ aae 

2. 19 

3. 2S ai§l(s? 60^ iwmo[) 

5. S3 aDKashfe IB 5E1 2*31 ?|8|01 3»0U a* io/oi AJ^S) 

6. A||g 

ii P^ai 21B ?a aa 

7. 2UI aiis 

8. ci£fgS:ciSia 3I& HSOII Si 

9. «rci: a^y-a me sag si/sio 2 /si 3 N 4 3i gg 

10. 0IS ^gj: 0IS ?|& 30g Si0 2 /Si 3 N 4 3f 

11. Oil HI A| g§: OIIEIiiiAl S§2 3IB H2g Si 

12. fiejst, SES 8 ! g£(CVD: chemical vapor deposition): g£ISi/Si0 2 

13. 2^ s3(pvd): ssa :>i5r aeg si/sio 2 ^h §s 

* 8~13SrO||fc ME ^(Lithography) §301 + B*eCf. 

0|2f SOI 2| g§§ ?|x|SAH 4s!£|g D\BB §3 Oil H1£h ^£15 SI ciS1^£l^°l SfSf ^2|0| OI¥Oi 
§ 3!°i OhL|£f ^IBSSOJI CO£IA-)fer Si Si0 2 30|| S£@ 0I£3 dlOISS 2g SI 3IEJ- 0| 

a»0|| 2I& £S§ Hl^tt- S23F 2iC1. 

40 1 y£»l2J HIS Si! SSgOIIAI All§ S ^!^g i2£ olfe SgCHI CHoHAI 20 ?AH5j°S # 

waua, cisi s§(8)oiiAHfe a si at his ssoiiah ^aota ^sai?pi aoii sohu ?ia. se^ 2ici 

34iI2g Oil Ul Alia; 8^ 213^011 «S@ 100-200A SE°| gfg ^a=IS Sci(HF:H 2 0=10: 1 )2£ HI 
^8hfe 95||B XXI3. Srci SaCHIAHfe *ta20ll 911 01 IH H^OIIAH I^ii HI>I8PI flff H|Sj S§0II 

m&ii nH+2i^± s&e«oiu ^a-sfgtesa aicia^s gi^i Jimm & 10-20S §e saiai^ 

AliajSKM &D\ 2SI SI Oie^ 2S1I HI^SKM. Ol 3? kiS ^'£IS S^OII SiSS! cilietOI 
^^£1311 32^. OIS HI^S^I 915101 SB gSI^S 84011 9U0lffl> SXI • A|>|8fb 93118 >1x|3|| 
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301. 

Ah£! &J2| S§0ilAH£ *iHW o|6H m& 0ie3£gJ» ¥^H* 3tl S2|»3| ¥jotOj 
8 Ah S SMI £JCM, 

01 ^1 AH BfShte &!2*0ia 1^325 ^ S o| ggo| § y ^ojojqii mx> so bJDJ 

mm s§ ^oii mai- <y ^25 jos^ g§o^ Ai) as°ioii 2jsh gou=i 9Jt±z *w sfs 
g s*mm g>oh sssmi aoi, in«s ^sts ^aoi aomai so. 

SES s^) ^^|(wet etch chemical etch) UJ- 2*! ^^(dry etch plasma etch)5 Ufe 

A|2»»fc gtai araife 325, g^o| s^q], oa . A^ea^i a^ g^oiu s«udi- o§ 

HTil^z g§ ^SWIU- gs|- ^^25 4* 212CH, 0)1- g^oj Ah^f^oi^XI 6isW0| 

m&OU g6H£J^ £JU8 OlSShte 525 HBOilAH &SAIEJ 6isf^2J S^Oil^ BPI^'Hf Bg ^§1 

HF^H + + F" 

0121 &oi sh£i@ m± oigoi ^swa- ygwoi ±1^ sit 01 01 y§s ©pi^a- bcm 

Si0 2 + 4HF -> SiF 4 + 2H 2 0 
2HF + SiF 4 = H 2 SiF 6 

£D\ = ^ CHI AH » 4* 21S0I, &|2|0I 31^ £!iiiiOil m± 0IS0I ^££JOj, JJXIPJ SOil 2] 

6H °j*ia£AH g^LH2| 4^ 0|g fe2i=r SCL 3 S 6isf^2| ^ ^2i=r 5§I 

wnia &oM\ ao. oi t §sa oh^ sehss- ^ehs Massif saie m^m ana sfe s§ = 

^ CHI AH SOiU^II 3D. 

^± 0|g te£U 6J2| ^£oj fl|>imOi 1JM^°J S5fM 201 ¥l6r01 AH 5^ geijOl §^ 

SteCII S»S2fe(NH 4 F)B S^SSSMI &S»Alffl 4= 21 CK 

6Pi gssafeg 6f3Ha «oi aas oisa g± oig25 sh ai a cm , 01 cm oisoi ai^ e*g 

Oil a^ 20IQ. 

NH 4 -> NH 4 + F~ 

QAI B oH AH , ^ ^gOil ^2£JCH Si CH Xi M4i OI^M ^mm , g^LH£J 4^01^ 

Oil Dlxl^ ggOl 2i^o^ g§ &.^A|5MI SCK 

nau ^ oil ah sag aj^oi oi^ojjcim atai n 01^^ if^ ygoi 4^12^ ^oib k sb 
ohuai- ^S2^£ y§5^i iiH^oia. ^nf^ ^g°ioii hjoH M^acno^ m ^¥^01 &m 

25 ^]2|a0i SlOiJI^ 2! CH^! (undercut) ^^01 m& ^OithCh. 01^ ^ D\S B B§2^ 

SJ52J Ajs 0 | go x.^sj^^ XHI^ g§0il 0IS6PI Oi^Cfe fll^e &£fQ. 

SEe!- BB9 MEISOIU ^^S2| S^Oife AFgSrOI 0I& 6h»AIS * &h»a ^et§ 

^^16^1 a^QI ¥ 2¥ ^sfXi!5 A\m&Q. ^£1^01 6isFae a_^q|o^ ^e^l 

am. ois 1^2^ ^i^s^i ao. 

geH£j ^dl^M ^^SPI i&}5!2S H^:^£J:^6i oj^g 2.5:1:12] 

blM5 AFea^H ^Ah oiAh^ ^A_hj]f ^a^oj ^Ah 0 | ^J£|s^ 5f£6^| &lgo|b 51 2j 

HloPI ?|SK)j §^ Afggfb 20IP-. 

0|2f 2JHI mH[5£ 0IS6rO1 ^^1 S6i ££2] ^oh B ^dl^f gSHAI^j fliS ^^^(HzSiF 6 ) 

25 >i2] sii ^ eh oil oi ^ Tii m m bis ^ai^ ^ioima ne-ia^i aa. oia- as ^soiie m^p 

5rH eai ^l^2J Ai^joHg xH£|g ^g^OII 2J8h01 ^ 1-2^2J ^i £| A| Zl §B 20°C§£ ^^o r 

Til aW ^ ^^a^il 0|2f m0\ eai2J ai^omo^^ b|ga XHOPr M^^5rCf . 0| 

2f as ^^ei H J§? ^di^ ^iioiehoii s^a- ^eiia^i aa. 

Ol y §1- b|§g Df§3[ ^Cf: 

Si + 4HN0 3 = Si0 2 + 4N0 2 (g) + 2H 2 0 1) 

Si0 2 + 6HF = H 2 SiF 6 + 2H 2 0 2) 

3Si + 4HN0 3 + 18HF = 3H 2 SiF 6 + 4N0 + 8H 2 0 3) 

UOM tts} ^d|^2J xH£IA|0il£ «A| MttW ^Ii2^^ 4^g^, ^ *tfS8§2!| (BHF)OI A|§£|D| 3 
4nHF + Si0 2 = SiF 4 ! + 2H 2 0 + nH" T + nF~ T 4) 
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2HF + SiF 4 = HkSiFe 5) 

se§>, mm mo\ Fe, cu, au mz\ gg^om Aim soi oi^sfspi oibis hpm(hci/h 2 o 2 ). 

SPM(H2S0 4 +H 2 0 2 ). §^(HCI+HN0 3 )2J tfg tt2}JII> SP18MI flOlfflgOII »S! fcfSWOI 

^££104 , 0\m 8H3 8PI ?joH DHF(HF/H 2 0)^ All §8*01, UOPh fid 0|S» SSOI Sfg Cu B2\ S^OI 
WOlffl H^OIIAH ±1^£jfe °HISM 8H3 8PI floKM DHFOil H 2 0 2 S All 3^01 3Htt£iaCK 

nem aizioi iiueah a^s^^fe gjii- ij^pi <l^s ^shsoi :»&»^:±pi- n^aoi, 
££g£i s^«ai «ji bi^moj, sa^g aspt a* 01 oisoii aiis as ^ztsssi 

^se^ m&m& hoiihoii n^ara^i tio. ^di=2j oibxpi- woih bboii swata a 

uopl ^ii oi m chi s^^fe m&°^ Atstss bb.& 2&sr e^oixieh :ngs!»» ah ahi § a! 
±1^*21 q^chi &ouh aua oiahi sasMi s&ipi- e?aa. 

SE§} AI20I gilfSKM »£0IH#2J * SMS4*££hOI XHd|™gO|| Qgf ^SJI 33 API 61- 

oi oi: mn^ 31401- ^§!cl cusuh ^21 ^ssu mi^s x-iasffc sie 8HaoHottt 
mum smoia. 

01 Oil B 2X1- fiAl Sxl, flUI SI ttEfll 3IB2I J3IS SI SUAI Si0 2 ££M AHI § » 

[EH, ££TS a^SWBAI ^£ 3>fe All 3 St HIS8K3W 61- 

fe 2 0ICK 

b »ssi a§ ess ^ai^ * &exii ?iioiiii£j sbai si D\mm on, Jiesi 

5j^Sf6hSAH S&SEB ^fe &j2| 5^11 BISSJHte 3J0ID. 

UOPf B gJg£| SECf^ = *!S £PI Si0 2 »ei Oh LI Pb 2 0 3 , 6h»eiS§ 6hfe 3£|±» HI 

M SSe ffHSE , ^H^e &J2f 5^11 Hlg6^X^ 6hfe 5!0|Cf. 

e H1 12 II CHI £16^, 

D\B&2\ Si0 2 S^M AHI§ ^ &j2t»0ll SiOIAH, 

a) 2^1 ^^M°l ilfl ^1^^^ gsfgg 0.1-50e^%. 

b) 2^i §g§ ^^<m- §y ^e^s. o.8-40§^% a 

^^^^AH Hf^AiS , ° 2 ^i, ^5|HI §y ^HIHI^ OI¥CHX|fe ¥E) 1g OI^S S^H? 

^ 2ife, 

2 XI- SAI gxl, * ^£X1I ^l&g AHI § * ^^1 i^MOl 

es «S3 ni2 2X1011 si shea, 
si Dimm A|zt»oii iuoiAH, 

^dig ^ ^£xii moling aiis ^&mo\ Mg&Q. 
b *aa si 3 2XI0II 21 sm, 

Pb 2 0 3 , Si0 2 S if mfe Bdl^g ^dl fll^AI Hlg 521 ^i^OII ^[0)AH, 

S°l ^^^^AH #^/2J6i§ ^ 2ife Bai^^ ^Blg a|Z[ ££g0| flisea. 

0I8K B ^SOII ^ Ail 61 ^SelCK 

b ^soiiahsi g^ig ^ ^ifeg^ si, sio 2 m ^mfe ^mm affe 52s, ^di^ * eisxii 

9II0IIH2I 21] SSOIIAHfe Si ^21 521 ^^8PI ?|6f0j §J6!g §y gsl^Se Ahgg^DI, 2 X\ SAI 

§xl, ^til §y PI&2I HI 5 §y m§ SSOIIAHfe Si0 2 2| fi^i MsfMSM Mg8h01 

Q. 

Si + 4TN0 3 = Si0 2 + 4N0 2 + 2Y 2 0 2 ( 1 ' ) 
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6XF + Si0 2 = X2SiF 6 + 2X 2 0 (2') 

isiigg ^a^ass goH8^oi ^mmmm ^s^ah ^ y§§ sisaisi^i msims 

WfllBSSte mttOW bl shCM £12*88 ^ Oi XIU , S BB2I Ail§ a ^^soii ^eisoi °JLS= >! 

01 Of LI BK lOefaib ^IQXf 6^ SOIH^ 3>il ^Xj|A|£|Xlfer S^CK 

SEB HI 4^ xHBIOil 2JOUH. XfStf BEH(ex: HF m&)2\ F~0l£SO MafMS UEH(ex: NH4HF 2 )2j F~0|£0| 

ss m^^i- goiga Baa a^oioj, e btbsi £^g2j f'&§8 3is wh^si hf Af§ 

CH»£ F" 0ISSOI HF2MH F" OIS ffll^ xidl HISOI 9 99711 20IO. 

^x^o^ Af§}ffeel i£liS2^ ^«Saa£fe(NH4HF 2 ). S»SEfe(NH4F). »aUgI(NaF), 
£BBU8(KHF 2 ) ( fcJBBBUSBOtaHFe). M2fb^g(BaF 2 ) , SStttB(KF) SI SS»»2B(NH£F 4 )3 01 
¥CH£! 3121 ¥9 1S 0I& <M^S oiq 

21 XI- SAI SM, 4jS gbl §y &£fll 3IB2I XHIS SJ 2B i? § Oil AH Afg£j£r i^J » BS^BS 
S0 2 /S0 3 }|01l ^7IM°I ^6H^e ^offl, S£tSB°J &| Z* ^gf SfeO. 

&}| igtf S AKfil^tNHgSOaH). BStfSIAI^ CI6fO|E3IOIM(HO 3 SC 6 H 3 (0H)CO0H • 2H 2 0) , 

& e ^ ^50iioi^( NH4SO3NH2 ) , £ s y 0 1 □ i h ( ( nh 2 ) c 6 h 4 so 2 ) , ^pi 

*S^£l^aiO|e(Na0 3 SC6H 3 (OH)C00H • 2H2OS 0l¥0i£| 312^ "EH 1S 0I# asiSQ. 

SEB j»S6fS8 ^g^^OilAH AH AH 6! SEI?!- ^84^ B£l ^oH otH j»#»4^B DIB*I X 

21 ^§6^1 ^me^i £jh^ ^a^e ssai^pi ?i5H mimtn. b^ai^ie xhbiohixi- sf 

t 3B»^tt §y ssoih&si s io 2 ^h ^i^^q^ hj xh ai soil ^.m dH hi m 4 aa. 

«3i as^as as^UMBCNaaSA). hi^^^s^((nh 4 ) 2 s 2 o 8 ) sy as^im(k 2 s 2 o 8 )^ oi¥CH£! nm 

& »asi uncoil sib mmm^irt BS£h §j ig^S2S oi^ois sssoii as^s, &3 
8 s ssi^ ^sai ^ ^ m m m a^woi &xt sai sxi, gui ^ beai His si 
ai sio 2 °j 521 ahi s as 01*11^218^1 SQL 

^71 ^D\mm mm, gaHAi?i^ mufg at 52s, £g±ioi c n H 2n+1 (c<6)ej ifiii mm 

£§H5K31, OI^H^^^^MOI Oh^^Sha. 

01 7! AH ^XilXil^ H\Ji6\(X0im m^OU If dl- AH ^^?|£J XJI^^ai] S CEH S0H6HI 

a k 0f0^ 8^ S^OII AfgSJ^ 50ia. ^X-ilXil^^ Of oj §y ofDIHWS 5 B ff CI- . «|§§ ^£!6^| 

^21-11^^ 01^ SI s^OI d^^ICK 

01^1 AH ^ ^^^^ Afe^f^Ei- g>^ 2^1 3S^M^J §gf 7|^o^ Mlfggg 0.1-50gg%, dH**i8* 
^l^ 0.4-12§^%B ^^ShCM , sg^ S ig^Sg 0.8-40eiT%, df^^of^l^ 6-18e^%M ^^6h 
CM, 5f#^SB 0.2-40^^%, bf^^ia^lfe 2-15eg%S BSmOl, 0.2-40§^%, df^^e^l^ 

3-iog^%a ssstoi f ^ m m o.oi-ioe^%, bf^^a^i^ o^smmm %^sio\, m&m 

8 0. 05-20 Uf^^SMI^ 1-10§^%S ^^SfW , 3 §Xil^^ xH^CL 

^>0| M£fSg°] Si0 2 2| ^^M3f ?±zz Mafggg F OIB^Oll lf£f 

^ bieii^a. ^, Aiig^jo^AH o| ^^^^ Afes^ mmm^2\ xi^^^., nam ^^1^ 

^AH Afg£J^ S^OII^ J2^£^ Afgaf^l SOL 

HfeSEg4=^ ^^IMHJ ^6H^» HH^fA|3MI £IU, EI0|g(ex: so/" 

s&o S a^ou^o] §5H£§ najafoi %jmz= 5101 ^esfoi, EixHdig°i s^i^g a e^oii 

tTfdf 0.8-40gg%°| g^LHOIIAH ^^ofOI i^&D. 

5f#<^g^ ^ ^ oil see ^^^mi, nixnaiM^ xhi>i pj^eoii e^moi s^s^i a 
5j^^ > 3 ojo o.2-4oe^%^F s^ioia. sesi- ^6.^^^^ ^hj ^^^e ^xispi^ ch 

£^ §g 812U, S^^Oil 2*101 AH , j»»#S2| CHfllSOIO. 

^>oi §r h AH bf£f ^01 ^^i^£j goH z\mm usiani ^g^ei si ^heiahCM 

51°^ ElxHdlMSJ ^^|g §W a ^Oil 0>£f e^AI^I ^^S^l £|DJ , 5E§h A||§ ^ OilS* ^^6^ 
ISI^xH£|A|2J COO mi\m UBimOl 0.2-40e^%S?ILH0ilAH ^^6f^ 5101 bH^ofO. 

^ xii m sy ^sm^ ^ ggon a>df s^f^e s§6^ ^ ^^^^ ^ Q ^ 

52, sni^ , ahi § ^ , ^^eoii ca-ah 5§ea. se& ^^§21 ^sai^i^i ¥iafoi 

SEK ^ &S01I £|§f ^'fiOil CEfaf SX-ll^Oil °i^A|9i Afglf ^ 

uo^f ^01 BSfsg, §y ig^sa is^isi am 2i^2§ 4^ 212. 

D1, Afgg- (Di SUI^Oil goHAI^IH 5||SSSXilU b3| 52^ * E M I SJ HI fl| e°J S^fXHIM 

n?5JB 4 2JCL 

£ fi B ^goj XHI2 2 XI CHI AH ^ ^>^| MsfgSHI i^SI Afg6f3 ^£!HI^AH a» S ffl&f 

Oil goHA|5|^2, gJ2J^ 50 S^M ^OPI ?|8fOj 5jia&SHIB ^^f6f01 £f^§ ^£|= SI ^Sxll ?j| 
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0IHH2J HIS SSOilAH Si&£| 5^1 &«2ttt ^ 2iCf. 

&oi i^gg ^dies ^ai^o^ ^siai^ ( r ) sssife 4*sse at ^ 

BD. ?|2|2£ A>g^& §^S2^ S^UMStNaNOa). § ^SE& (NH4NO3) , SttttBtKNQa) SI 
a^bhS(BaNQa)2S 0l^pCH£! 312^ "EH 1S0I&0I d^l&P. 

SEB- #31 Msl^SB <^^MSI^es(NH 4 HF 2 ) , MsI^Sh (NH 4 F) , B»l4SB(NaF), 
fch««»»B(KHF 2 ). i*«B»USB(NaHF 2 >. B»U>S(BaF 2 ). B»ttS(KF) » S*»9Sb(NH^F 4 )£ 
0|¥0i£! 312^ IB 0I# ^ 81 CL 

*ie»Sfl|Sfe S^gT CHUI fi^g^I &0I 312, sfs^o^ gtge if253[g 

MiH ttt»S|8K>. 

aowfc bjib b^ais ^ at simm 3S0ICK 

^Ol a&gjU- i^S8 1:9~9M2J SBUIS £#£101, dh»S|»3|lte 3:7-7:3^^ ig^a. 0| 23fXI 
g°j *£!Shi= *a*||S/H QJ SE^ 3 Sill A^SfOI, 0| £h^2| 30- 

90%, b^^6f)|!fe 40-70%2J S9I0ICL 

^ 5^11 731 2& & CHI ?JL0\M, #31 S<*Sj» I^gf g XHI^CHI 31} #EH£ ^01 §£>/2J<L*01l mm 

ahoi Ahstt 4= a a. m\ mtt/zitt s^lhchi s&a * b^hsi A*ggg iog/i oi#oiiah 

SS#EHW»0|D| i dJBS!8Mlte 30-200g/iS ^ oh CHI goHShGI AhS»Ck H^g §J pji^ 
AfSS 3^ SSOil CCh^ 2^?£J^ ±]^S£I »0|0|| 3ie!8lte 3301 CM, Oil « MCH 2^ AH 2^ 

e Efi§ *jai^ violins as »2j ^o 5 |xi am 3gj ^i^amxf sit 3^011^ 50-i50g/4 

g?IM AhSS^I SCK 

£ *8 2| HI 2 2XI01I 2|6t i^SE SBSHI IQg»8hOI 21^2^ ^ §y MB3hte& 

£2s, Afgs dm *asis Atsat ae »^ 22^ s^oii esHAi^ Atstr ^ sac*. 

UO^f £ ^g2| XHI3 2 XI Oil AH ^ #£& M si MS CHI ^tftt §J/S£^ ^^g§ §3*8m gjHJ 

^ ah s^/ej<^s S3n? 4= sifcai. 0131 ah ^^w^se 3£i±B sag #^gs>i muej Pb 2 o 3 

31- US £g HfS Oil AH Pb 3 0 4 , PbO^ 3&8UM 0ISHJ- £!§6MI 6^31 ¥|^0|CK SE& ffM^fM ^ M^OI 
E^£| ^sl^^^l- El XH dlM Oil ^Sf6^ ^Xim^rr m.^J\ 9iQ . ^^Ahgoj ^p§ s 

tteilOl M(Na 2 (C00) 2 ), s^aioie SinSFO|HaiO|M((KH4)2(C00) 2 • HzD). 5EI^ ^^SilOlM 2^ 

6hOIHE||O|M(K 2 (C00) 2 -H 2 O). SEf^ MdlofOIH^ZH a^tfaiOlM p BhOI = 31 01 M(KH 3 (C 2 0 4 ) 2 • 2H 2 0)^ 
0|¥Oi& 312^ ^Ei <y ^ S Cf . 

^>^l ^a*aaab(NH4HF 2 ) f B»ae*(NH4F), B»UMB(NaF). ^«*attB(KHF 2 ) ( 6.^ 

S»UMB(NaHF 2 ). B» 0fM(BaF 2 ) , B»VB(KF) * gSsfoSsf NH4BF4 ) S 0I¥01£! 312^ ¥EI 1 
e 01^ ^ 9JLQ. 

Alg^S SlfMS jll- ^ a ^S°I g^HI^ 1:9-9:1^ b^^o^l^ 3:7-7:32^ 

2&SSCI-. OIM ^D\X\ Si mtt §y oiAh 3 @^S01I goHAI^ AhgghP. 01 tt™2\ 30- 

90%. dh»S!8Mlte 40-70%0IQ. 

a &^ui^ Bdi^^ °a|oj ^ay iMfon ccfai ^ 2^ 

UOPI- g ^SOil 3E^M^ ^ai°l SJI ^SOII AI-SAI S^l SE^ ^Ml^j fig, JH^I, S 

gni nixHd|g2J sis §21 g§I B^S ^ ^ AJSShfe SXISI »9, 8E, 8f^, 

S2i dH&ai , ^^g2i s§, ^mm me, m&i, sxi §8 m?, win ^ 

xhbi sag se& » wasi ^i^^ a^si ^¥iuioia. 

314- xH£|A| gOIShCN, £}m 4=1BA|0||£ 3^ eh XHi^M 4= ^OICK 
MAI Oil 

6PI ^AIOII^ ^ iSf ^ All 81 ^§8^1 $H8tO\ X]\g&Q . 
tiAIOII 1 

AHI§ §J X-||i 



6PIH0II ^IXHS 5S^o^ A||§ §J >i|2| ^^^^ X-||^8^Qf. 





P»H2ft(n/l) 




a/I) 


»^(g/l) 


a/l) 


n/M 


A 


120 


no 


40 








B 


40 


120 


60 








c 


1?0 


80 


40 


90 






0 


?S 






SOO 


50 




F 


100 






900 




50 
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*^&m £i^2| S^fe 3 Ail 4^ XW^O. 

** A-C : Si0 2 xHdlg, 0: Si xH£|g, E: Bdl^g S£l xH£|g 
tiAIOII 2 

£«S2*2I A||g<* dlH2 

AHIS^ blBM ^ ahd CRTS] 2|- E^l^ Aiae Qii aoi ^d|6^0. A|ff2| 321^ 50mm 

x50mmx lOnunSCk 

aih 

a. LHE m& £5£J2] Aie(IOIU) 

b. LDE ^2 £5 M^o^ mi9S 9\m 

c. msos xH^e mm 

d. saor JM^m ms.^. sit: imy 



^A|0j| 1°| ££M 500m I M dlOI^OII SB SHI indole A) &J\ AI^M ^§ A| Z} SXIAISCK Al^Hf 
SCHI CLfE Ail § ^ ^ s|o|o A , @ oj seol | = 0 j mm cm^xi ^£|*r AIZ1M AlSSUn II IJDj- 

s spioii ueuhhd. 





5Si 


JH£IA|ZHsec) 


xHdl SE( 
•C) 


XH£| §31 


bin 


a 


A 


8 


?5 






a 


B 


7 


25 






a 


10% HF 


10 


25 






b 


A 


10 


25 






b 


A 


6 


25 


S + fl 




h 


B 


fi 


25 






b 


B 


5 


25 




OI*n ? « tf 38 15*5*111% S^h 


b 


10% HF 


1? 


25 






c 


C 


50 


25 






c. 


20% HF 


50 


25 






d 


A 


1? 


25 






d 


A 


9 


25 






rf 


6 


8 


25 




oi + = ?«B2s 5^m% »^ 




R 


7 


25 




Ol^ngiefgs 15^ni% »^ 


d 


10% HF 


1? 


25 






e 


6 


10 


25 




B£*»:S=1:4 


fi 


2% HF 


15 


25 






f 


B 


10 


25 




B2=*!S:S=1:2 


f 


30% 
NH4HF2 


15 


25 






Q 


B 


10 


25 







^ nf chi ah s^oi ^i^oj aii § ^^goii di si-cm & ifgsj Aii§ mmm ^ ^ si 

UO^I- x-jdl ^^4ii ^31 ?j6|-0j A £S0il tiloH S»gg &S0I 1/32J B H£l 

12 s:>is ^oH ^^01 oi^H^n&aeg a^e ^&m^. x^^\m^ 3101 utetsi&s ^ k ^ ^ 
a. 

aiaioii 3 
as ^£ dim 

MAI Oil 22J Ale a. LH2 ^3 Aie(fl||H)S D\X\H S3 ££S ££M£J xH£imOj 
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xHdl MPHzer.) 




nun Mf?^ H 




A 


60 


25 


Rt: 0.501tf« 




10% HF 


60 


25 


Ra: 0.069/"m 
Rt: 0.724/™ 



*Ra: g&'d S3 3H ^ (/^i) 
**Rt: zlCA £0\(w) 

&OIS0IIAH S ^ H121 I= V 0I. £ g-SSJ Ra S! Rt&OI fe>0| S3°| SS8101 i!£fxll21°l 
gsf^oi ^4>S 5! iliSfe 52?, ^Sl Rt°| 2i0| 10% M^M Ahggl S^SCI 1^81 got S 

321 Eie(pit) S^oi a3i | jHdUM ^oi S 4= ojojq 

^AlOil 4 

s§ie si mm 

^ Al 011 2°l AIS g. 2JS 3H8101 2§ XH^Sh^l 91 & DHa(Size 15 inch IS 

g)s jissi aiis ^aioihoii s)sn sois^ se sa°sfe s^s bs aiisxheisisici. ceo 2 s soi-ai 

4kg/crn 2 °1 301 °J^2£ xH £18131 CI. 

£ 2£8 B°l AIIS .x)£lfe U30II §81 §i!5iCK£^: 0.5kg/cm 2 0l 81) . SffSJBISI g^i 

E21 til 8PI50II UEIUSiCI. 











97.25% 




Ce0 2 3 01 


96.4% 


S3 


2E«§ R 


97.25% 


SB 



£M S0IIAH a ^ SISOI, S^MHf SHSMI ?^SfS201 ) xH £1 ££011^ EhEIM 

oi u ^ji m°\ oi s ^ oi moixi^ yeoii , s gjgsi £^eoii ©ie aiis xhbiai 

SEEh Ce0 2 ^ 0C»e 28 ^BEHxl ^«2g ^EhMil S^JOI £IH S Ht92l S^OII^ 

Al A| Oil 5 

as aim 



21^ Oil AhSWte 12% g^HF S CHI 2|» 5^11 01 Oj 3H CHI 200m I *] SSSKQ hH Mil 61- 2 AH 

CRT HD\D[ 50mm x 50mm x I0mm£i AISI 10S*i SSjShSQ. OlttH xHdl SSE^ 25°C21Ch ^ ^£M£J &| 
^Oil 2|» ¥}l &SS ^§6Q 6^1 S Oil J|XH8^D. 





12% HF 


5Si A 


SSI A 50% g^H 


S£8 B 






36.78 


37.5? 


37.05 


35 78 




as 7fi 


37.05 


36.78 


35.64 


¥3II3SK%) 


2.72 


1^5 


0 73 


0.39 


F" OIS§f(ppm) 


55,000 


80,000 


40,000 


26.000 



^OlSOilAH m 4* 9X^0\ 14: 01 g i^Ojl Wt£\ Si0 2 SJ ^1^18 blBj|§[DL E+, §4 OlgOl 

^ ^EH^ ^XH6f^ 3^011^ ±\^m UEfLHffl. ^^1 Si0 2 ^ m± 01 

Em &S6hb S^SICH AHI§^^ ^ Oil Hi el AilS^^Cf ^^6^1 9 

a. 

AIAIOII 6 

LC02I £14-^ §y 3 Xidl AIZ} ^oi 

50mmx50mmx0.7mmei LCDS] Bare Glass MBm ^d(6^Q. &OI MBM e2H ^1^011 2iCH AH 
Si0 2 2J AHIS xH&SHg ShUei DHF(HF:H 2 0=1:100) ^^^Hf ^AIOII 12| 3S^M BM 2:8^ s|^6K)j 

M^m ¥ ^SSJ BOil OI^H^^ i k 3§i ^§§T S^F^ Aj| §^ 0j| 25°C0ilAH S 

^§1 D§ LHCH £1^^! SI 3 xHdl AlZfM ^£J6*&Ch 
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^ £1 H 


B 


l_s 1 w 1 ,L ^— ,r »— ^* < — r A 


D T v/ I 1— — -i — ' — ' » — ' -1— c=! 


DHF 


unr 




532 


505 


399 


475 


475 




10 


5 




30 


40 















#2IH0fl/H 4= 21501. S USOa 2)5} A1l§ SSSOUHfe 3-102 0|LHO]| D\B SB OH SSI £!4^ 
g ejoigf °l°Jo ffl> sg| B0 || OI^H^Hi^ag 25^ni%B S31& AHIgeijOl IH§ ¥4=812i 

a. SfS OHFCHIAHfe £!4=£ ^Si gfedl 30 £ OI&OI ^2£l2*a. 

ftlAlOU 7 

*!S tfUI&0||/H°| ¥31 33 St! £]4=£ 



331 ?1 5mm x 5mm x 3mm£J SHOIIH XHdlg 31 <33 AISS S SS2| ££g a 15% MfchOII 

10^*i SJ33101 ¥31 3! 5AI8H2 ^A| SAJS JI}EIB2| 01¥e SAIShSQ. 3 g 





x)£IAI2Hmin) 








1EI1 

^ai a 

Al- 


15% HF 


10 


?5 


0 1? 




OK 


5«S A 


10 


25 


0.06 




OK 



&D\RQ\\M S 4* 2JS0I, ^ ^g2J ¥^I^S0| EUH6MI , 3|g Ail§°»oi g^g 

i£»}|| ^l^ii » ^ 2iCf. ^, S US Oil 2|ff *iS HXH^J Gia^AH ^§ 

4^ BO. 

SEff BlfOI 1/20IHS. fid|2| DhS^h kCHXi LH^£0| I^il St 4* 2iCK 

^AIOII 8 

911 oi hi A\ms\ ^£ til in 

flIOIffl A|@S Oil UOI 2|2| aswao. 

a. JiaiaoKaisD^si mm *J2fg Al^ 

b. s3| AHSg AIE 

c. &s\E xH£|g A|E 

d. #S SSI >i^H Si02M 1000 A £§A|£J AIE 

&3| Al^ a£| eUS^H] A|@e 5mm x 5mm x 750w^ ^U\mO\ 1000ml Ell 5^ U| OIUOII S2IM tHM 

^A|5?I2AH 25°CCHIAH 20^ S2AI5H 5S°J >|§PIB ^SSFaCk ^|^2J «^oj MAE(^^ 





HP1 » 31 f»l 


1S 


251 


dm 


4SI 


5 SI 




D 


Ra 


0,0?4 


0.0?? 


0.019 


0.016 


0,016 


0.0194 


Rfl 


0.031 


0 03 


0.0P4 


0,021 


0.0P1 


0.0254 


Rt 


0?34 


0.31? 


0.143 


o.?o? 


O 141 


n ?f)fi4 


MAE 


Ra 


0.079 


o na 


0 103 


0.0R 


0.08 


0,0844 


Ra 


0.101 


0.103 


0.145 


0,104 


105 


0.1116 


Rt 


0.644 


0.793 


1.223 


1,027 


739 


0.8852 



*Rq=Jr^e 12 2^01 

^ h ^l AH M^OI, S3 >l^^i^ Ra, Rt ^ RqCHI 2iOi AH ^^61 ^5fS ^§1 ^ ^ SID. 

oPI xHdl sasKMI/H Talysurf-ll Series 5£SI(9^. Rank Taylor HobsonA^ a Gauss g 

01 Mg8K)l 250/^M EJmO\ ZlSHHsforH OIS £ 1 ffi 2 Oil EAIS^Lf. 
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^ JHdi §m m&m am soil uay ti)2i ao. 



AIE gfl 




(mm) 


xH£| S£(TC) 


52 ^a^( 

/an) 


±-1^9 ¥fll( 
/zm) 


a 


d 


20 


25-27 


Ra: 0.019 
Rt: 0.206 


25 


a 


MAE 


1.5 


25-45 


Ra: 0.084 
Rt: 0.885 


32 



^ s^iaa 7m9im 3^£ah^ s ^ ^^^i^ 2^ a^oii/H agsi ^ms 

aaa. b J§2§ ^£ & «asi 03 a^fe 2'ceiQi &*\o\. :?i^°i ^ 

8 20°C^AH ££jg£| BIS S « Oil SlOI/d 2«S D^f He8l BT 4= SACK 

UO^I- *J^2j t^APPI ^ ahCM , d§ 6.^I£|°J2b ^ i^Si 2*2* 6UH CHI 0|st 

150g/l , 300g/ 1 , mti 900g/l°] ggog 2^Z! xH£|8h21CHU 

25 °C CHI AH 40 fe^SfrSIQ, Ra£z 0.06^, Rtte 0.82/^^^W, ±{2|S ^fllb 27/^011 0| = S2CL 

S i ££MLH01IAH S£f ^ EH Oil 0|3 2||» & EH Oil AH AH^g Sg6^AH xH^lo^l BO. 3dHU 

s ^soii 21 e ^^m^ as ai zj-oi s^shm, ^ms\ »s mmo\ xnai aizjs sav 4= 
?19.d\, g^ss s&gi- see 2g 4* ao. 

AIAIOII 9 

siioim D\m&9\ mzi qj meimsi ^xw o\¥ 



5mm x 5mm x 650t™°\ MAI Oil 821 AIS b,c,dM 6^1 ££MCHI ^ XI 8h01 A||g£[® §J EfEIM 

2] ^XH 01¥M 





5^ s §w 


5H £1 A| 2i 
(mini 


*)£l S£(*C) 


3H£I 221 


WEim 2 A) 


h 


A 


s 


?5 




OK 


c 


A 


8 


?5 




OK 


d 


A 


2 


PS 




OK 


d 


B 


6 


25 




OK 



4PI S <ysi^2J XM^^I &^S| 0l¥O)£! 21 UEIfcHCK 

&D\ b Alff 2| S^OIIfe TCE A)|§, H 2 0 2 »h)l xH 5.1 S2| ^5|g & SxH£l2iOI MS A| 2114)011 

AllStt 4= 2^fe 201 SSEiaCK AIB c2| S^0||£ S^(HN0 3 +HCI=1 :3) . X)UI S3 S*l£|giO| UU) 

S AI2.H4KHI AHSST 4= Sill eejCI. d A|@2| S^, i|2ffg 166-500 A /min°S , gP2£ 2? 

afe 4=^ej ioooas i-io^lho)i xnaisiwot si^ soil oi^ois u ^mm ±i^mm §>fe si & 4= 

2IO. 518 SJAH 5I^@ b!21 aOI. gS1SS°l ttgf 5IS ?f^5)Q. 

^'AIOII 10 

aai^g S£i°i ^'2| 

S£l§iffl§s 3£l^& ^£138 ^AlOjl 12) 2£g Ed] g»8)I2 S)£ISE 55°C0||AH 1AI2IS21 xH£| 
Siaa. S^? 3S^0|| 5IS5I01 6!& 2i¥M0)l ^g^€! f?g§1gg 4=AilS)CM Hl^)8h3 ^ 

5)S 57^2} xH£l& Cie 7M I_H CH 4=AH|SiaO. 3 §31 r^l^oS V^OI C\B Sf§ 

EM B ttSSI 5^^S E.^tt06! S21» gli 4= 91Q. 



m\® mow me a. i^si oise s waei ssfi ajssi^ g?, 5ie^°i aiisai xh^ 

Si Si 4 9im SEJ OILiai, Q| All ^I^OII °|§H ^a^» ¥SE.i§ eXISI HI>I?)^81HM fiS 5Ei 

3H<yAi3i^i, 4§£ asam. now ni4> xh£Iai soism. 

S D J 01U£1 OS AfStt CD) §J)I40|| SSHth Dig 2| gEIS S 3)111 *B 3)ia§ 

SXII #g g6HA|31 A)g&o^M1 A1I5 gJ S&IOI gOI5)C4. 

s^s 1 

3ie4i2i sio 2 aag aii 3 §y ^'si&oii sioiah, 
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a)&m zgrnzi m%*m mis o.i-sogg%, 

^^o^AH agtfS, i v 3i, ^fifll g Ol^OiXI^ 312§ ¥Ej 1g 0I&8 B3}8}0| 

OI^CHXIOj , 

&D\ j»»^80l S^Oil^ 2X11 SSB 3I££S 0.2-40g^%, 

bssoi <y s ^oiife a a §§§ ^i^o^ o.2-4oes%, 

^hihi ««g o.oi-ioe^% nam ^ani o.5-2obb%b mi\&m sssifc. 
a» hai sa. bui at ksexi ^ies ahi§ ai ^ 
s^b 2 

HUB Oil SiOUH , &}| a )a»l ££g°l §g§ 3I£°S MsfMS 0.4-1289%. 

bjasi ssb isy si is^s 6-i88§r% §y 

£J°j 3f»^g, ^31, SI 2i XII MIS 0l¥0UI£r 312^ ¥E] 1B OlgB »«SK)I 

0l¥O1XID1 , 

as^soi s^oii^ aai ^^^hj sbb pi^o^ 2-i5sa%. 

^^m0\ S^OII^r Bfll ££g°J SBB ]|§2^ 3-10^^%, 

^ HI Ml 0.1-389% Zi£| IQ *axn «Sg 1-1089%S B^hBS ssshfc, ££g 

S^B 3 

XI1 19 Oil SiCHAH , £D\ mmm^g 6hBB»&eB(NH4HF 2 ), gSf^estNHiF). MSU§§( NaF ) , 
»BB(KHF 2 ). £h«S»UMS(NaHF 2 ). MsldFM(BaF 2 ) , SBUB(KF) B SB»aSfe(NH4BF 4 )S 0|¥0l 

£J?B 4 

H1 1 SOII £10UH, #3| BS^ qj BS^BS ftnmtKNHzSQaH). BSBBIB^ 
C|8fO|HaiO|M(H0 3 SC 6 H 3 (0H)C00H • 2H 2 0), S2s ^SOU 0| M(NH 4 S0 3 NH 2 ) , t5y 0^DIH((NH 2 )C 6 H 4 S0 2 ) , ± 
C\m sS^dl^eil0|M(Na0 3 SC 6 H 3 (0H)C00H ■ 2H 2 0)^ 0l¥CH£J ZIM^^ ¥S ^§2^ ofe 

B 

S^B 5 

SUB (Ml SIW/H, B3I Hft^S^ a«i[U§l(N«SA), atB&BSBUltU&Cb) K 
5l#^^M(K 2 S 2 0 a )^ 0l¥CH£! 312^ ¥E1 ^^11 ^§2S Shte 

S^B 6 

H1 19 Oil 910\k\ , i3§g ££^0I C n H 2n+1 (C<6)£" »9SS 0|¥CHS! 3§25 ¥Ej ^^§1 4 

§2? ofe 

a?B 7 

HI6B0II £10UH, &}| ^318 OI^HSBB^BBB ^S2^ Shte ££g 

m=?& 8 

H1 1 SOil Si 01 AH , SJHIfll^ 0h°! S! 0F0IHS ¥EH ^jijii ^§25 6^ 

S?9 9 

H1 1 S01I ?10\M, &D\ *a»lte mtt, o]^ §y £^2S ¥Ej ^§2? 6^ 

S^S 10 

SI 3I&M All SB Oil S^CHAH, 
a)B4*B. b)MafMg » 

^J2J ^^o^ AH oiojoj ^£in|2i. ^I^B^HIS ^^3^ 2§2§ ¥Ei 1§0l^m g^FafOI 01 ¥01 XI 
B, 

6PI BtJaa MlfgS^J g^tilfe 1:9-9:10101, ^,01 gj£]2j ^^Hl g^HI 30-90%2J , 

BIS S ^SEfll 9I0IIHS A||§ 

S^S 11 

huobchi sioiah, &^i a^aa egdib 3:7-7:30101, ^^1 ^shi 
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40-70%S H ^§21 8^ 

s^p» 12 

aiosrai siot/d. ayss a^usstNaNOs). a^aEfew^NQa). a&ttaocNQs) si 

a£ht»B<BaN0 3 )SS OI^CH^l ZIM^5 «Ej d^lil ^§2§ 81 te ££M 
S^S 13 

HMOSKM SlW/d. &1\ mmm^B ^aga&£fe(NH4HF 2 ), B»&Ete(NH«F) . SSUlSlNaF), 
»»B(KHF 2 ). ^a«»USB(NaHF2). ■» UFM(BaF 2 ) , SSHfB(KF) » slsf^Ssf NH 4 BF 4 ) 5 Ol^Oj 

S^S 14 

HMOSOil SiCHAH , g°-!j2§b 21 3 SS^S AH^f i|S25 8fe 

15 
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£01 



8. 488um" 




-B . 608umJ r _ 
376. 8um 1 . bZferew 



Slope -0.827 deg 
Ra 8.879 um 

Rq 8. 181 um 

Rx 8.644 um 

Rsk -8.717 
RKu 3.762 
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S&2 



8. 2S8um 



•a.2sau«_ 



125. Bun 



1. 375mm 



Slope B.B19 de<j 
Ra 8.824 vlm 

Rq B.831 um 

Rx 8.234 uia 

Rsk -8.596 
Rku 4.295 
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